Cardioprotection induced by hydrogen sulfide preconditioning involves activation of ERK and PI3K/Akt pathways.
We previously reported that hydrogen sulfide (H(2)S) preconditioning (SP) produces cardioprotective effects against ischemia in rat cardiac myocytes. The present study aims to elucidate the signaling mechanisms involved in SP-induced cardioprotection by investigating the role of extracellular signal regulated kinase (ERK1/2) and phosphatidylinositol 3-kinase (PI3K)/Akt. We found that preconditioning with NaHS (a H(2)S donor) for three cycles significantly decreased myocardial infarct size and improved heart contractile function in the isolated rat hearts. NaHS (1-100 microM) concentration-dependently increased cell viability and percentage of rod-shaped cardiac myocytes. Blockade of ERK1/2 with PD 98059 or PI3K/Akt with LY-294002 or Akt inhibitor III during either preconditioning or ischemia periods significantly attenuated the cardioprotection of SP, suggesting that both ERK1/2 and PI3K/Akt triggered and mediated the cardioprotection of SP. Moreover, SP induced ERK1/2 and Akt phosphorylation in isolated hearts. The phosphorylation of ERK1/2 induced by SP was attenuated by either glibenclamide, an ATP-sensitive K(+) channel (K(ATP)) blocker, or chelerythrine, a specific protein kinase C (PKC) blocker. In addition, ischemic-preconditioning-induced ERK1/2 activation was reversed by inhibiting endogenous H(2)S production, suggesting that ERK1/2 activation induced by ischemic preconditioning was, at least partly, mediated by endogenous H(2)S. In conclusion, K(ATP)/PKC/ERK1/2 and PI3K/Akt pathways contributed to SP-induced cardioprotection.